Objective-To determine the frequency of occurrence of mitral and aortic valvar regurgitation in rheumatic children in whom there was no evidence of carditis acutely or at an earlier attack.
Abstract
Objective-To determine the frequency of occurrence of mitral and aortic valvar regurgitation in rheumatic children in whom there was no evidence of carditis acutely or at an earlier attack.
Design-Colour flow Doppler imaging was used in a non-randomised study of sequentially admitted children who met the criteria for acute rheumatic fever without clinically evident carditis and patients in whom the disease was quiescent after a previous attack of rheumatic fever. Two separate control groups were used for comparison of the echocardiographic findings, and a group of patients with confirmed rheumatic carditis was included for comparison of acute phase and antistreptococcal reactants.
Setting-A general hospital with the only paediatric inpatient department in Qatar.
Patients-From November 1988 to October 1990, 11 children were studied during the acute rheumatic period. In seven additional children the disease was quiescent when they were studied 18 to 36 months after a documented episode of acute rheumatic fever in which there was no evidence of carditis. The control patients were all studied during the same period.
Main outcome measure-Detection of mitral and aortic regurgitation in patients without clinical evidence of rheumatic carditis in the acute or quiescent stages of the disease.
Results-Mitral or mitral and aortic regurgitation was found in 10 of the 11 children studied in the acute rheumatic period. None It can be difficult to confirm the diagnosis of acute rheumatic fever when the only major manifestation is non-cardiac. Recurrences are common but with the patient's cooperation they can be prevented: when the heart is affected the prevention of a recurrence is vital.
We showed that Doppler echocardiography identified subclinical (that is, without auscultatory signs) degrees of valvar incompetence involving the mitral and aortic valves in children who had typical migratory polyarthritis as their only major rheumatic manifestation.' The purpose of this report is to extend our previous findings by the use of colour flow Doppler echocardiographic studies in both the original group of patients and in newly occurring cases.
Patients and methods Since our preliminary report that indicated a high incidence ofunsuspected mitral and aortic valve disease in a small number of acute rheumatic fever patients without evidence of carditis,l we have studied a consecutive series of new cases and patients from the earlier study by adding colour flow imaging to the study design. Four groups of children make up the patient population. Children in group 1 had confirmed acute rheumatic fever without clinical evidence of cardiac involvement: children evaluated since the end of the previous study made up group la and children from the original study were group lb. Group 4 patients, who were studied at random, the suspected diagnosis-rheumatic fever-was known to each of us at the time of echocardiographic study. In the initial clinical assessment and before echocardiographic evaluation, the newly presenting children in whom there was interobserver disagreement about the physical findings, principally the nature of any murmur detected, were accepted as having evidence ofcarditis and automatically assigned to group 2.
All studies were performed with an Accuson 128. Colour flow imaging became available to us in November 1988. This was the starting date of the current study, which finished in October 1990.
The Doppler echocardiographic guidelines used were identical to those of the previous study.' Briefly, regurgitant flow relative to the valve under investigation had to be holosystolic (mitral) or holodiastolic (aortic) with peak velocities for both exceeding 2-5 m/s; occasionally an envelope with terminal high velocity signals was difficult to obtain. All colour flow findings continued throughout the appropriate cardiac phase for that valve and clearly had to extend past the paravalvar region. Also, mosaic colour changes indicative of high velocity turbulence had to be seen.
Results
Every patient from the rheumatic groups (1 and 2) satisfied the major and minor aspects of the Jones criteria. Clinically the children in group 1 had only one major criterion (arthritis, chorea, or erythema marginatum) without any supportive clinical evidence of carditis; by contrast the group 2 patients all had auscultatory evidence of carditis or valvitis and thus had two major criteria. Several children from both groups had antistreptolysin 0 titres in the high normal range, a finding known to occur in roughly 20% of cases of acute rheumatic fever2; in our institution we perform no other streptococcal antibody investigations so that evidence of preceding streptococcal infection in these children was suspected but could not be confirmed.
GROUP 1A Table 1 shows details of the 11 children in group la. This brings to a total of 21, including those from the preliminary study,' the children who make up our experience of patients with acute rheumatic fever without clinical evidence of carditis. Of these, nine presented with polyarthritis as their only major rheumatic symptom. One child had only a rash, considered to be that of erythema marginatum (patient 6). One child gave a history of chorea lasting more than one month and was having obvious choreiform movements when studied. Figures 1 and 2 show the colour flow Doppler images for this child.
No patient in group 1 showed any of the usually accepted clinical manifestations of active carditis; PR interval prolongation by itself, which was present in nearly 30% ofthese children, is generally considered non-specific and non diagnostic of rheumatic carditis. In addition to the absence of any murmurs even remotely suggestive of mitral or aortic regurgitation, indicators of carditis such as pericarditis, radiographic change in heart size, or tachycardia persisting longer than the febrile period were not found. Slightly less than half of these children had systolic murmurs of typically innocent quality and in the remainder no murmurs were heard. In no instance was there a history of previous rheumatic fever. All the patients, except one with chorea, were treated with aspirin as their only anti-inflammatory medication. Colour flow Doppler imaging showed mitral regurgitation only in six children (cases 1, 2, 3, 8, 9, 11) and mitral and aortic regurgitation in four (cases 4, 5, 7, 10). The only child without evidence of valvar incompetence was case 6 who had recurrent fever and a circinate rash, thought by many observers to be erythema marginatum. Both symptoms lasted for roughly one month; rheumatic fever in this patient has been neither confirmed nor ruled out. Ten of 11 children therefore, in this study group had evidence of either mitral or mitral and aortic regurgitation with no auscultatory findings. GROUP lB Figure 3 shows that of the preliminary group of 10 subjects,' seven had colour flow Doppler analysis 18 months to three years after the acute episode. Of the six children who had positive Doppler echocardiographs in the acute period, four continued to show incompetence ofat least one valve and two had become completely normal; none had developed murmurs ofmitral or aortic regurgitation. One Table 2 shows details of groups 3 and 4. The children included in group 3 served as controls because they were shown eventually not to have rheumatic fever. Each of these seven children, who ranged in age from four to 11, had been admitted as possibly having acute rheumatic fever because of complaints and findings of arthritis or arthralgia. None of them showed evidence of regurgitation involving either the mitral or aortic valves. This finding was identical to that in the previous report. ' The occurrence of trivial flow into the left atrium in presystole that persisted briefly into early systole in one of these children was considered to be physiological. The seven children aged four and a half to 16 who make up group 4 were studied during their admission for indications not related to rheumatic fever. None of them showed mitral or aortic incompetence.
Discussion
The present study confirmed our preliminary findings that the addition of Doppler echocardiography gave useful diagnostic information. ' We also found that the addition of colour flow imaging identified the site of the valve regurgitation and was especially useful in the small number of children in whom a complete spectral envelope could not be obtained (fig 2) . This small study group represents a considerable experience of acute rheumatic fever. We are aware of no other study which Doppler echocardiography and Doppler colour flow mapping were used to detect valvar regurgitation in children without clinical evidence of carditis. Both methods detected regurgitation in a high proportion of patients. Indeed, the combined findings of 18 out of 21 patients studied who had mitral, or aortic regurgitation, or both, in the acute period is noteworthy. These findings accord with those of other groups who used different methods of detection.34
Several groups have found mitral regurgitation by Doppler and colour flow imaging in normal children.7 From the descriptions of these it is apparent that the findings are usually those of abbreviated regurgitant flow into the left atrium, which we have also found. This occurs early in systole, occasionally starting in presystole, and seems to be a physiological event seen more commonly in older people. If our guidelines for mitral regurgitation were strictly followed overdiagnosis of. organic mitral regurgitation is highly unlikely. mimetic'" has been applied to each of these events suggesting reduced likelihood of valvar heart disease with recurrences of rheumatic fever when no carditis was obvious during the initial or subsequent bouts. The current findings however, indicate otherwise. They show that an appreciable number ofthese valves have been rendered incompetent regardless of the trivial nature of the findings, and many were still incompetent at follow up examination. To be more specific, these patients have valvar heart disease as a result of carditis that was not evident by the usual clinical means and this discovery is relevant to the perception of the natural history ofpure rheumatic polyarthritis. Acute rheumatic fever without carditis is obviously not the benign entity that others have indicated, because it is nearly always accompanied by subclinical carditis, and the future of these patients is less certain than has been supposed."
1 This also applies to chorea without evident carditis.
Anatomical deformity aside, it may be that these valves become more vulnerable'2 to damage by a recurrence of infection. This possibility must be considered before measures to prevent rheumatic damage are relaxed. We believe that the addition of colour flow Doppler echocardiography to the Jones criteria for acute rheumatic fever would improve the identification of patients with mitral or aortic valve disease who require lifelong prophylaxis against rheumatic fever but who have no clinical evidence of cardiac involvement.
